Background: Knowledge is lacking on what predicts psychological distress in cardiac surgery patients. Aim: To describe the post-operative symptoms of anxiety and depression in cardiac surgery patients; to detect associations between those symptoms and patient's experiences of illness and hospitalisation and also their family and social situations; and identify experiences and situations that predict symptoms of anxiety and depression at home when measured at least four weeks after hospital discharge. Method: In this prospective explorative panel study all eligible cardiac surgery patients over a six month period in 2007 were invited to participate. Data was collected at the hospital and at home. Two questionnaires were developed and included the Hospital Anxiety and Depression Scale (HADS), questions on family and social issues, patient's experience of illness, hospitalisation and family and social situations. Results: Of the 66 participants few had symptoms of anxiety and depression at hospital or at home. Significant associations were found between symptoms of anxiety and depression measured at home and the same symptoms at hospital; pain and general post-operative symptoms; satisfaction with discharge education; self-assessed post-operative recovery and quality of sleep at home. Post-operative anxiety was predicted by depression at the hospital, not feeling rested upon awakening and presence of pain at home. Post-operative depression was predicted by depression at the hospital and not feeling rested upon awakening. Conclusion: Signs of patients' anxiety and depression should be assessed before surgery and appropriate intervention planned accordingly in order to support patients at risk of post-operative psychological distress.
Introduction
Open cardiac surgery is a recognised and widespread technique to treat diseases such as coronary artery disease (CAD) and valve diseases with positive outcomes related to relief of cardiac symptoms, prolongation of life and improved health related quality of life. 1, 2 However, the recovery of cardiac surgery patients is complex and they frequently experience psychological distress such as depression and anxiety after hospital discharge. 3 The prevalence of depression in cardiac surgery patients ranges from 18.2% to 52% [3] [4] [5] [6] [7] and clinically significant anxiety symptoms have been reported in around 40% of patients before surgery. 3, [6] [7] [8] [9] [10] Although those symptoms frequently decline after surgery several studies indicate that 28% to 41% of the patients are still struggling with anxiety weeks post-operatively. 3, 8 Studies also indicate a direct relationship between symptoms of anxiety and depression and outcome measurements such as readmissions and hospitalisation, post-operative cardiac events; diminished quality of life; diminished activities of daily living, long-term well-being and adherence to treatment. 4, 6, 7, [11] [12] [13] [14] [15] [16] [17] [18] Furthermore, the well-documented association between postsurgical mortality and anxiety and depressive symptoms is of great concern. 5, 6, 12, 19 The exact mechanisms of how depression and anxiety influence cardiac diseases as well as outcomes of cardiac surgery are not known 5 but both psychological and biological explanations have been proposed. 18 Although not conclusive, studies indicate that those most vulnerable for post-operative depression and/or anxiety are women; patients with low functional status and higher trait anxiety before surgery; those with impaired pre-operative mental status; lower educational level and low social support, including those who live alone. 2, 8, 17, [20] [21] [22] [23] [24] [25] [26] According to a new systematic review of pre-operative predictors of post-operative depression and anxiety in individuals who have undergone coronary artery bypass graft surgery, the strongest predictor seems to be measures of pre-operative depression and anxiety. 25 The grave consequences of poor psychological recovery after cardiac surgery render it a clinical issue of the utmost importance. This study is part of a larger study aimed at mapping the clinical experiences of surgical patients during hospitalisation and at home. The aim of this analysis is to describe the post-operative symptoms of anxiety and depression in cardiac surgery patients; to detect associations between those symptoms and patients' experiences of illness and hospitalisation as well as their family and social situations; and to identify experiences and situations which predict symptoms of anxiety and depression at home when measured at least four weeks after hospital discharge.
Methods

Design, sample and setting
This prospective, explorative panel study took place at the Landspitali-National University Hospital (LUH), the largest hospital in Iceland with 836 beds in 2007 and 239 openheart operations performed. 27 Eligible for participation were patients who had elective or urgent cardiac surgery (either coronary artery bypass grafting (CABG), aortic valve replacement (AVR) or combined CABG and AVR) from 15 January until 15 July 2007; who could read and write Icelandic, were medically competent for participation and were at home four weeks post discharge.
Measurement
Data was collected with two questionnaires, the HospitalQuestionnaire (HOS-Q) and the Home-Questionnaire (HOM-Q). Both include the Hospital Anxiety and Depression Scale (HADS), 28 questions on pain developed by the American Pain Society Quality of Care Committee 29 and a symptom list developed for this study. They differ such that the HOS-Q inquires about family and social issues, pre-operative education and demographics, whilst the HOM-Q incorporates questions on sleep and discharge education. Eight experienced surgical staff nurses participated in developing and reviewing the final versions of the instruments. The questionnaires were piloted by 12 surgical patients and this led to minor amendments. It takes approximately 20 min to answer each questionnaire.
HADS. HADS consists of two subscales, HADS-Anxiety and HADS-Depression with seven items each. Scores on the HADS range from 0-21 and those who score above 10 are categorised as having moderate to severe symptoms of depression and/or anxiety. The two subscales are independent measures. 28 The scale has been standardised for use in Iceland 30 and in this study, Cronbach's alpha for HADSAnxiety at the hospital and at home was 0.89 and 0.87 and for HADS-Depression 0.80 and 0.81 respectively.
Experience of illness. Experience of illness was addressed by questions on health, sleep, recovery, pain (see Table 1 ) and distress caused by 11 symptoms (see Table 2 ) measured on a Likert-scale from 1 (not at all) to 5 (very much). HOS-Q inquired about the distress during the week prior to hospitalisation and the HOM-Q during the seven days before the questionnaire was answered. High inter-item correlations were found between symptom scores on each questionnaire so they were summarised into the 'Hospital Symptoms-Scale' (Cronbach's alpha = 0.93) and the 'Home Symptoms-Scale' (Cronbach's alpha = 0.78). Both questionnaires ask about the presence (yes/no) and intensity of pain, both currently and during the last 24 h on a scale from 0 (no pain) to 10 (worst imaginable pain). The two intensity ratings in the HOS-Q were summarised into the 'Hospital Pain-Scale' (Cronbach's alpha = 0.73) and the HOM-Q ratings into the 'Home Pain-Scale' (Cronbach's alpha = 0.87). Finally, presence of pain before surgery (HOS-Q) and after discharge from hospital (HOS-H) was assessed.
Experience of hospitalisation. Experience of hospitalisation was addressed by a number of general questions (Table 1) and 17 questions on pre-operative (HOS-Q) and 23 questions on discharge information (HOM-Q) ( Table 3) . Responses on information questions were 'none', 'some', 'good' and 'does not apply to me'. In an attempt to reduce the number of variables relating to patient education the list of topics was factor analysed and theoretically grouped together. This did not give satisfying internal reliability for any factor or grouping. The alpha-coefficient of all the items in the preoperative list was found to be 0.875 however and 0.907 for all items in the discharge list. In order to evaluate the relationship between patients' overall estimation of preoperative and discharge education and symptoms of postoperative anxiety and depression, two scales 'Hospital Education-Scale' and 'Home Education-Scale' were created. Possible range for the HADS-subscales is 0 to 21, for 'Hospital education' 17 to 51, for 'Home education' 23 to 69 and for 'Hospital symptom scale' and 'Home symptom scale' 12 to 60. Higher scores on the HADS-subscales indicate more symptoms of anxiety or depression, on the education scales better education and on the symptom scales more distress caused by the symptoms. a Ratios are calculated from number of patients that answered the question.
Items addressing family and social situations are shown in Table 1 .
Procedure and responses
Data was collected from January to August in 2007 and data collection was completed six weeks after the last patient recruited in the study was discharged from hospital. Patients who agreed to participate in the study were informed about the study on the ward before surgery, given the HOS-Q and asked to complete it before discharge. Patients could choose to receive the HOM-Q at the hospital or by mail and were asked to complete and return it in a pre-stamped envelope. A reminder phone-call was made to all patients approximately six weeks after discharge.
The study criteria were met by 103 patients. Of these three could not be reached, ten declined to participate, six accepted but did not return questionnaires and 18 were deemed non-eligible. Sixty six patients returned both questionnaires, 48 of them provided information on when they answered the second questionnaire which they did on average at 50.5 days post discharge (sd = 11.4, range 29 days to 91 day). There were no significant differences between those 48 who provided this information and those who did not but they were compared on every variable used in the study.
Data analysis
Statistical analyses were carried out using SPSS 16.00. Missing data were deleted listwise. A number of questions used scales with 5 responses. Descriptive data were mostly presented on the highest rating response or the two highest were grouped together (see Tables 1-3) . Pearson-correlations, t-test, Mann-Whitney-U and Kruskal-Wallis were used as appropriate in order to detect significant relationship between psychological distress and the study variables.
Variables showing statistically significant relationships with symptoms of anxiety and depression were entered into a multiple regression model. Using multiple statistical tests carries increased risk of inflated significance or higher risk of type I error. Therefore, Bonferroni correction was performed in order to establish a more conservative alpha level. 31 With this method the alpha level of each individual test is adjusted downwards based on the number of statistical tests performed. This is done by dividing the alpha level by the number of tests performed. We did 25 comparisons using t-test; 17 using Mann-Whitney-U and 11 comparisons by Pearson-correlations. It was decided to use a conservative approach, and base the significance level on number of comparisons using t-test. Bonferroni correction with a level of significance set at 0.002 (.05/25) should detect against inflated significant level. The statistically significant variables were entered separately into the regression models and precedence given to those that, arguably, were earlier in the causal chain. In reporting associations between psychological distress and study variables only statistically significant findings are reported.
This study uses data collected as part of a larger study and no sample size calculations were performed for this patient population before data collection. However, power analysis for the present analysis indicates that the study needed 46 participants in order to satisfy the requirements of 95% likelihood for the sample mean to fall within 1 points of the true mean for depression or anxiety.
Ethics
The study conforms to the principles outlined in the Declaration of Helsinki. 32 The study was approved by the Ethical Committee of the LUH (no. 13/2006 ) and accepted by the Icelandic Data Protection Authority (nr S2969/2006).
Results
Of the 66 participants 54 had CABG, 9 AVR and three combined CABG and AVR. The HADS scores are shown in Table 1 . Six patients (9%) present with moderate or severe symptoms of anxiety at the hospital and 10 (15%) at home. The corresponding numbers for depression are 7 (11%) at the hospital and 4 (6%) at home. There was a strong significant (p < 0.0001) positive correlation between HADSsubscales both at the hospital and at home.
In Tables 1, 2 and 3 the study variables are described. Table 4 lists study variables that show a significant relationship with HADS-anxiety and/or HADS-depression at home.
Based on the significant relationships shown in Table 4 multiple regression analyses were conducted to identify the predictors of symptoms of anxiety and depression at home (Table 5 ).
All categorical variables were coded as dummy variables before conducting the regression analysis. Statistically significant relationships were entered into each regression model starting with HADS-Depression at the hospital and HADS-Anxiety at the hospital. Variables showing no significant associations were discarded before new variables were entered. For the depression model the variables were entered in this order: HADS-Depression at the hospital and HADS-Anxiety at the hospital; 'Hospital SymptomsScale'; pain experience post-discharge; post-operative recovery; not rested upon awakening and sleep adequately. For the anxiety model the variables were entered in this order: HADS-Depression at the hospital and HADSAnxiety at the hospital; 'Hospital Symptoms-Scale'; pain What to do re changes in bowel movements 11 6 When safe to take a bath/ shower 70 12
NA: not asked.
experience post-discharge; post-operative recovery; notrested upon awakening and satisfaction with discharge education. The depression-model suggests that symptoms of depression at the hospital and not feeling rested upon awakening predict symptoms of depression at home. The variables explain 47.7% of the variance. The anxiety-model suggests that symptoms of depression at the hospital, not feeling rested upon awakening and having experienced pain at home after discharge predict symptoms of anxiety at home. The variable explains 53.9% of the variance.
Discussion
This study confirms previous findings of pre-operative anxiety and depression being the main predictors of same psychological distress in cardiac surgery patients after surgery. 2, 3, 8, 9, 25, 33 Although anxiety and depression levels were generally low, approximately 10% of patients have signs of clinically significant distress which should be cause of concern for clinicians and warrant further exploration of beneficial interventions. In our study we tested whether there were significant relationships between anxiety and depression at home with all study variables shown in Table 1 and significant relationships are presented in Table 4 . Patients' gender or age did not render difference in prevalence of psychological distress; this is in accordance with a recent systematic review on CABG patients stating that studies are inconclusive in this matter. However, the shortage of female participants in many studies, including ours, may affect the possibilities of detecting a significant difference. 25 Studies have shown pain to be the highest ranking stressor amongst CABG patients. 8 It is a main concern before the operation 8,34 and may affect their anxiety level. Our finding that experiencing pain at home predicts anxiety signifies the importance of proper pain management. This cannot be overemphasised and is in accordance with a number of studies. 8 Similarly, the relationship we found between anxiety and depression at home with patients' experience of not feeling well-rested at home upon awakening is in concordance with earlier studies. Various sleep problems are common after cardiac surgery and reported by 40-70% of patients. 35, 36 They have been found to be the most common problem after discharge amongst women 37 and affect patients' physical function and emotional well-being. 38 Sleep problems are frequently found in combination with other symptoms such as pain, wound problems and nausea which may contribute to its impact and negatively affect psychological well-being. In a recent study on the impact of symptom burden clusters (including incisional pain and disrupted sleep) on cardiac post-surgery patients, those who experienced moderate symptom burden compared with low or low-moderate experienced significantly more anxiety and depression measured with HADS. 39 Emotional distress such as anxiety and depression are known to correlate with sleep disturbances in other populations than cardiac surgery. 35 However, the relationship between those phenomena is not clear because studies both indicate that depression and anxiety affect sleep pattern and sleep deprivation may be a precursor to depression, thus continued deteriorations in sleep may signal the development of emotional distress and delayed recovery. 35 Those findings may indicate a need for both thorough patient education and follow-up interventions at discharge in order to support patients' recovery and such interventions have shown positive results with patients experiencing less post-operative problems, including sleeping problems. 36 There is also a relationship between patients' satisfaction with discharge education and their psychological state such that the anxious are more dissatisfied. All patients have expectations before surgery and it seems quite common that cardiac surgery patients' expectations and need for information on recovery aren't fulfilled. 40 In our study one fifth of patients wanted more information on pain management and the time it takes to recover and less than 40% stated that they had recovered very well. This finding indicates that realistic, specific and individualised patient education and consultation might be needed during hospitalisation and after discharge.
In our study patients with more symptoms of anxiety and depression evaluated their recovery worse compared to their counterparts. This is somewhat in accordance with previous findings 3, 41 and may be explained by difficulties patients have resuming normal life, including work; lack of support, pain, and being unable to perform self-care activities. 8, 21, 41 Pre-operative anxiety has been detected to make the greatest contribution as a predictor of post-operative anxiety, depression and self-rated health and have a great impact on physical health status. 3, 14, 41 This leads to considerations of the relationship between psychological distress and the impact healthcare providers can have on patients' experience of hospitalisation, especially in post-operative care and patient education.
One fifth of patients in our study wanted more information on possible post-operative complications. This is interesting as many clinicians expect risk information to cause anxiety and are therefore careful, even restricted when providing information about possible complications. However, in a study on risk information about 70% of patients waiting for cardiac surgery wanted information on both common and rare complications 42 and the same authors argue that proper information given before surgery may prevent misunderstanding and experience of maltreatment if complications occur. 43 This study does not address the causes of patients' anxiety and depression. However, it can be suggested that contributing stressors described in other studies, such as fear of permanent debilitation of health, death, myocardial infarction, pain, being away from family and uncertainty about illness, recovery, and relationship with clinicians, 8, 34 may in some instances be at the root of patients' psychological distress. Our findings do however not warrant any conclusions regarding this.
Implications for practise
Our findings confirm previous suggestions that proper psychological assessment and follow-up after discharge might be beneficial, both for educational and support purposes and also in order to recognise serious psychological problems that may be preventing successful recovery and require referral. 37 Although studies are scarce on the value of pre-operative interventions on long term outcome, available results indicate that effective pre-operative treatment of psychological distress in open-heart surgery patients may facilitate post-operative recovery, resulting in better cardiovascular prognosis. 7 Diagnostic interviews or selfadministered questionnaires can be used for that purpose, but both methods have shown similar results. 44 A recent review on the effectiveness of nurse-led telephone intervention for cardiac (including surgical) patients after hospital discharge, with the purpose of screening and providing support, suggests its effectiveness for improving psychological status and postoperative complications. 45 Compliance with the American Heart Association's advisory of screening cardiac patients for depression would also improve current clinical practises in order to identify patients in need of further assessment and treatment. 18 The consequences and implications of such a screening need, however, to be acknowledged as Luttik et al. 24 point out in their recent article. This applies both to patients' desire for support, which may not be present, and the fact that screening requires resources such as trained and skilled professionals, available and appropriate psychological and psychiatric care and the cost in time to screen and refer. 24 Treatment options in the peri-operative process include medication, cognitive behavioural therapy, and physical activity 18 and here nurses play an important role as they can, through patient education and consultation, address patients' expectations and affect their motivation to participate in cardiac rehabilitation and other treatment. 18 A number of studies have demonstrated the value of patient education for surgical patients and how it can positively affect anxiety and recovery, correct misunderstanding, provide knowledge on important health issues and support self-efficacy and selfconfidence. 36 , 46 -50 This study indicates that comprehensive patient education, which meets the expectations and needs of cardiac surgery patients, includes at least the topics included in the questionnaires, with special attention to work-related information and recovery. It means realistic information about surgery, including information about possible complications, recovery and resuming lifestyle after surgery 8 as well as self-care management issues, including pain management and managing problems with sleep.
Limitations
The major strength of this study is that the sample is representative of patients having cardiac surgery at the time of the study. Major limitations are that data was not collected on actual diagnosis of psychological disturbances or whether patients were receiving treatment due to anxiety or depression. The same applies to pain and sleep disturbances; more in-depth information would have improved the study. Another limitation is that only 64.1% of the sample answered questionnaires at both time points and that the clinical characteristics of the non-respondents were not collected. Gaining permission from the Icelandic Data Protection Authority to collect data on patients who refuse participation is difficult and was not asked for in this study. Finally it is acknowledged that this study is exploratory and descriptive and no cause-effect relationships are ascertained.
Conclusion
This study indicates that cardiac surgery patients with psychological distress during hospitalisation are likely to show these symptoms at home four weeks post-discharge. The findings are clinically significant as patients who present with psychological distress are in a vulnerable condition during a challenging situation and this may cause postoperative complications and dissatisfaction with care.
There is a need to further develop and research the effects of appropriate interventions but a necessary prerequisite, as in all nursing interventions is a thorough assessment before surgery, in this case psychological assessment.
